E. Margaret Crawford in 1846 and 1848. To a sizeable population used to a daily per capita consumption of potatoes of somewhere around ten to fourteen pounds for the adult male, the impact of the crop failure cannot be overstated. Distress and semi-starvation were usual experiences for a great number of the Irish population during two or three months each year, even in good seasons,6 but during the seasons of 1845, 1846, 1847, 1848, and part of 1849, the scale of misery and starvation was unprecedented. How many died as a consequence of the Great Famine is not known precisely. Estimates vary from half a million by E. R. R. Green7 to around 800,000 by Cousens and O'Tuathaigh,8 while Cullen, McArthur and O'Neill9 believe the figure to be nearer the million mark. In more recent research Mokyr has convincingly argued for a figure in excess of one million.'0 Why the Irish lkbouring classes experienced such an erbgion of dietary variety down to one food, the potato, has been a point of debate among historians too. An older generation of writers viewed the labourers' monotonous menu as a manifestation of poverty." More recently, Professor Cullen has put forward a new proposition: he sees the commercialization of Irish agricultural products as the chief reason for reliance on the potato;'2 it was bulky, difficult to transport and store and therefore less suitable for the market.'3 It would be a mistake, however, to think that the Irish labouring classes were undernourished on this potato diet. On the contrary, the enormous quantities of potatoes consumed each day, accompanied with buttermilk or skimmed milk, provided the Irish labourer with not just a sufficiency of many nutrients, but a superabundance of some. The one chink in their nutritional armour was the fatsoluble vitamin A. Potatoes contain a negligible amount of vitamin A and although whole milk is a good source of beta-carotene, the pro-vitamin of vitamin A, skimmed milk and buttermilk contain only negligible amounts; and since both skimmed milk and buttermilk were often drunk instead of whole milk, for many the diet was virtually devoid of the vitamin.
A more detailed examination of the potato regime will highlight both its virtues and its defects. Although we know the pre-Famine Irish labourer ate large quantities of potatoes, the exact daily consumption is yet another disputed point. Connell estimated a figure of 10 lb.;'4 Austin Bourke, in a very thorough study, calculated that for ' Between the end of the previous year's potato supply and start of the new season's crop a dietary hiatus occurred. Those labourers who could afford meal substituted it for potatoes, hence the phrase "the meal months". See J. Binns, The miseries and beauties ofIreland, London, Longman, Orme, Brown, 1837, vol. E. Margaret Crawford Ireland was based initially on indoor relief only, that is, all those seeking relief had to submit to workhouse admission. Thus the workhouse by the very nature of its function became deeply involved in the famine crisis. As famine conditions intensified in 1846 and 1847, the influx into the workhouses increased to a point of massive overcrowding. This overcrowding was most intense in the establishments in the south and west of the country, and ninety-three of the 130 workhouses housed more inmates than they were built to contain.20
The workhouse diet was modelled on that eaten by the poorest labourers in the country. Diet, just as every other aspect of workhouse administration, had to conform to the "less eligibility" principle, and the method chosen to achieve this premise was a reduction in the amount of food usually taken by the labourers. Three basic menus were planned by the Commission, from which each Board of Guardians had to select one.21 Not surprisingly, the main food was potatoes, 3 or 31 lb. being the daily ration, depending on the menu selected: a mere collation for the labourer used to 10 lb. or 12 lb. or more daily. Late in 1845, the potato-based diet had to be abandoned when blight decimated the crop. In October 1845, a General Order was issued by the Poor Law Commissioners authorizing the Guardians to "depart from the established dietaries by substituting the use of oatmeal, rice, bread or other foods in lieu of potatoes".22
Indian meal became a very popular substitute for potatoes by the workhouse authorities. It was an imported grain, coming principally from America.23 Indian meal is a derivative of maize produced by grinding and milling the whole grain maize. When first imported into Ireland, the consignments were in the form of Indian corn. Indian corn is extremely hard, and in the Southern States of America, where it was a staple food, it was not ground but chopped in steel mills; such mills were not available in Ireland. Initially, therefore, the corn was very inadequately ground, and many people became ill after eating it; also the Irish were ignorant as to the correct method of cooking Indian meal.24 Furthermore, when first introduced, there was widespread abhorrence of the flavour of the food. As the grip of the famine tightened, however, Indian meal was refused less and less, and indeed it became quite popular. 25 The attraction of Indian meal to the workhouse authorities was its cheapness compared with oatmeal,26 but it was no more acceptable within the workhouse than without when it was first placed on the menu. "Attempts to introduce it ... to replace potatoes caused riots; the inmates at Limerick refused to touch it."27 Despite these teething problems, the workhouse management incorporated Indian meal into the diet 20 Dearth, diet, and disease in Ireland, 1850 in several ways. Often it was made into stirabout; in some workhouses mixed with oatmeal, in others not, but in a number of establishments the only adjunct was a rationed quantity of milk, skimmed milk, or buttermilk. The quite enormous quantities of Indian meal served in certain Irish workhouses are noteworthy. In Castlebar and Tipperary workhouses the daily ration of Indian meal was 16 oz. (raw weight), and in Limerick workhouse 19 oz. was served each day.28
The quality of the workhouse diets sharply declined during the famine years. Many unions, especially those in the west and south-west where destitution was greatest, experienced financial difficulties at this time, so that food was often in short supply. In general, accounts were in a perilous state from 1846-49; and the diet deteriorated because Guardians' cheques were not honoured and frequently contractors refused to supply food. Evidence to this effect abounds in correspondence between the Boards of Guardians and Inspectors to the Poor Law Commissioners.29
Replacement of potatoes by farinaceous products also contributed to the deterioration in the nutritive quality of the workhouse diets. Although the nutritional standard of dietary regimes prior to the Famine exhibited several features indicative of an unbalanced diet,30 analysis also revealed some nutrients in abundance.31 For example, ascorbic acid (vitamin C) levels were exceptionally high in all the pre-Famine workhouse diets. The potato was solely responsible, for although it contains only a moderate amount of ascorbic acid the quantities consumed daily were sufficient to account for the high level.32 During the Famine, when the potato supply was cut off, evidence of a defect in the dietary alterations quickly appeared, not surprisingly, in the form of the nutritional deficiency disease, scurvy. Dr J. 0. Curran, writing in the Dublin Quarterly Journal of Medical Science observed: "Scurvy, which formerly was the very rarest of diseases in Ireland has within the last two years been making its appearance in various towns and rural districts, and has latterly become exceedingly prevalent in all parts of the kingdom."33 Investigating the outbreak of scurvy in Dublin hospitals, Curran noticed that sixty per cent of the cases were in the North and South Union (workhouse) hospitals. Scurvy was easily diagnosed; it was familiar to the medical profession of the day: Lind E. Margaret Crawford epidemic of what was described as ophthalmia prevailing in some workhouses. Ophthalmia was the description given to an infectious disease causing inflammation of the eyes, and dirty overcrowded conditions similar to those found in many Irish workhouses during the famine period were associated with the disease. So great was the concern of the authorities at the scale of the epidemic that the Poor Law Commissioners asked Arthur Jacob, Professor of Anatomy at the Royal College of Surgeons, and Sir William Wilde, a leading Dublin ophthalmic surgeon, to investigate the epidemic.34 Table 2 shows the dramatic increase in cases of so-called ophthalmia in the Irish workhouses between 1849 and 1852. Not only was there a rise in the incidence of the disease, but also there was a marked regional pattern. The unions which suffered most from ophthalmia were Clonmel, Cashel, Cork, Limerick, Kilrush, Kanturk, Kilmallock, Scariff, Millstreet, and Tipperary,35 all in districts where distress was most acute, though the epidemic was also prevalent farther north at Athlone, Ballinasloe, and at Galway in the west.36 In the Tipperary Union alone 2,068 cases of ophthalmia were recorded between 29 October 1849 and 12 August 1850.37 Professor Jacob was the first of the two physicians to investigate the epidemic. He was requested by the Poor Law Commissioners to visit the Athlone workhouse in December 1849 and examine the cases of ophthalmia there. In his report, the clinical evidence is rather superficial, more emphasis being given to prophylactic measures. Nevertheless, we do glean two important points. First, the disease was more prevalent among children than adults; second, he describes the children's diet, which consisted of only bread and milk.33 Sir William Wilde's report and letter to the Medical Attendants of the Tipperary Union following his visit there in August 1850 was more thorough and provides an excellent description of the eye diseases plaguing that institution.3' Wilde, too, noted that children were by far the more vunerable to attack, and those with obvious marks of starvation were also more susceptible. Dr Reardon, the Assistant Physician to the Tipperary Union, informed Wilde that "the class of patients attacked were debilitated, starved, female children, generally those recently admitted, worn out by previous want and privations of every kind -many having 34 Fourth annual report of the commissioners for administering the laws for relief of the poor in Ireland, Dearth, diet, and disease in Ireland, 1850 refused to come into the house [workhouse] in consequence of its crowded state, until they were exhausted to the last degree".40 The high incidence among children is an important diagnostic point in the disease, xerophthalmia, and it raises the possibility that some of those children were victims not of ophthalmia but of the nutritional deficiency disease, xerophthalmia.
Xerophthalmia is an eye disease caused by a lack of the fat-soluble vitamin A in the diet. Foods rich in this vitamin include fish liver oils, such as cod-liver oil, and red palm oil. Liver, butter, cream, cheese, whole milk, and egg yolk are good sources, but cereals, except maize, and potatoes do not contain the nutrient.4' Yellow maize contains the pro-vitamin cryptoxanthin, a form of vitamin A.42 Insufficiency or lack of vitamin A over a prolonged period leads to xerophthalmia, a damaging eye condition, which, if untreated, results in blindness. It is in overpopulated and poverty-stricken countries where dietary intake of vitamin A is low that the associated deficiency is most prevalent. Ireland in the 1840s certainly fitted these criteria. According to the 1841 census, the population had risen to almost 8.2 million,43 which was to prove to be its peak. As for poverty, it was the greatest social evil in pre-Famine Ireland.'" A measure of the magnitude of the problem is the succession of official inquiries on the subject during the opening decades of the nineteenth century.45 And furthermore, as Table 1 demonstrated, the daily diet of the peasantry at best was only marginally adequate in vitamin A, and frequently lacking in the nutrient. In famine conditions such as those experienced during 1845-49, the likelihood of finding this deficiency is strengthened. The number of families forced to exclude milk from their diet increased, for the solitary cow, common among the better-off labouring families, had to be sold to procure cash in order to buy some food during the early stages of the crisis. Later, Indian meal supplies arrived from America, but for many people even this food was unobtainable; either because they could not afford to purchase supplies despite the cheapness of the meal, or because they failed to qualify for outdoor relief, which was organized in 1847 by the Poor Law. 46 We may now turn to the findings in Wilde's report and compare them with the incidence and clinical manifestations of xerophthalmia. The highest incidence of xerophthalmia is found among children. The reason for the vulnerability of this group may be lack of stores or small stores of vitamin A. Vitamin A is a storable vitamin, reserves being located in the liver. Adults usually have sufficient supplies to meet requirements for many months or even years.'7 Children, on the other hand, have E. Margaret Crawford smaller reserves which are quickly depleted, and, in addition, the greater demands of rapid growth in childhood places extra strain on their reserves, particularly when they are meagre. When Wilde visited the Tipperary Union, he found 340 cases of what was called ophthalmia in the workhouse hospital; 326 or almost ninety-six per cent of these were children; their ages ranging from four to fourteen years. Only fourteen patients were adults.48
How does the classical clinical picture of vitamin A deficiency fit the symptoms described by Wilde? The earliest symptoms of xerophthalmia are night-blindness, frequently followed by Bitot's spots49 and xerosis of conjunctiva.50 Wilde did not report any of these symptoms: they are rather subtle indicators which may have been overlooked or thought not worthy of note. It is at the more advanced stage of the disease that a very much stronger resemblance to some of Wilde's ocular descriptions is apparent. In xerophthalmia, irreversible damage to the eye occurs when ulceration has taken place, leading in advanced cases to complete perforation of the cornea with iris prolapse. Wilde observed among some of the Tipperary Union patients ulceration on the cornea of the eye: "several ... [ulcers] were nearly transparent, as if a piece had been clipped out of the cornea",5" and in other cases the corneal ulcers were totally transparent. Wilde continued by describing corneal changes in cases where the cornea had been ruptured, and a portion of the iris protruded, "producing either staphyloma or extensive leucoma with adhesion of [the] iris to the cornea".52 These clinical manifestations are very symptomatic of xerophthalmia.
Untreated xerophthalmia ultimately results in blindness, part or the whole of the cornea undergoing colliquative necrosis (softening) leading to deformation or destruction of the eyeball. This process is known as keratomalacia. Frequently, blindness occurs only in one eye. Here again, this pattern corresponds to that found by Wilde. Of the 340 cases he examined, sixteen had irrecoverably lost the sight in both eyes while thirty-two had lost vision in one eye, and a further thirty-three had one eye blemished so as to impair vision though not altogether to destroy sight." This trend is also reflected in the statistics on blindness for all the workhouses in Ireland in this period, as shown in Table 3 . Dearth, diet, and disease in Ireland, 1850 workhouse the nutritional standard of the diet was no better. Between 1848 and 1850, the diet in the Tipperary workhouse was changed twice. On 29 December 1849, the new Master instructed the menu to be changed to the diet recommended by the Poor Law Commissioners the previous February. The dietary scale was divided into many classes according to age, sex, and state of health. As we are concerned primarily with children, we will consider the diet laid down for 5-9-year-olds. Table 4 illustrates the nutritional analysis of this diet. When one realizes that the present recommended intake of vitamin A for children of that age ranges from 575 to 725 1'g RE, the very poor content of this workhouse diet can be appreciated. The best source of vitamin A in this menu was milk. But there was an option of replacing whole milk by buttermilk or skimmed milk, both of which have negligible amounts of beta-carotene. The temptation to make this substitution was great, as the price of buttermilk and skimmed milk was about half that of whole milk. Tipperary Union succumbed six months after the new diet was implemented. Up to the first week in June, milk was the only dairy beverage ordered. But on the first of June, new tenders for both milk and skimmed milk were recorded in the Minute Books: 5 pence per gallon for the former, and 2-pence per gallon for the latter." The first estimate for milk and skimmed milk requirements following the new contracts demonstrates the cost consciousness of the union; 18,512 quarts of skimmed milk were requisitioned for the following week, but only 3,400 quarts of whole milk.56 The Tipperary Union was in financial difficulties at this time. The audit revealed a debt amounting to £1 1,800, also considerable irregularities were discovered in the provisions ledgers. Yet the Tipperary Union was not the only one guilty of using the cheaper skimmed milk and buttermilk. Dr John Forbes visited numerous workhouses during his tour of Ireland in 1852, and he commented: "milk mentioned in the Irish dietaries is almost always buttermilk, sometimes it is ordinary skimmed milk, but I think, never (or very rarely) E. Margaret Crawford fresh or new milk containing the cream"." Not only was buttermilk and skimmed milk cheap, but also plentiful. As a by-product of butter production, large supplies of buttermilk were available, particularly in those regions where dairying was a major industry. Tipperary was just such a region.58
It is not altogether surprising, therefore, to find in the new dietary regime commenced in July 1850, the elimination of milk and in its place skimmed milk for all classes except the five-year-olds and under. As a consequence of this alteration, the nutritional status of the diet declined most significantly in vitamin A content, as shown in Table 5 . Further strong evidence we have for vitamin A deficiency disease being present among some of the patients suffering from eye disease in Tipperary Union comes from Wilde himself. Three times in his report he recommended the use of cod-liver oil for the treatment of certain patients.60 He said: "Where the patient is much broken down in health, and that the disease is in a chronic stage, I beg to suggest the plentiful use of cod-liver oil, of which medicine a large supply should at once be procured, and a tablespoonful given to each child, two or three times a day. I saw I am sure fifty cases among those under your care which would be greatly benefited by the use of this remedy. It is most applicable to those cases in which there is much emaciation, paleness, a cold clammy skin, and large flabby granulations of the conjunctiva and sometimes transparent ulcers of the cornea."'16
That Wilde stumbled by chance on the effective treatment for xerophthalmia and keratomalacia with cod-liver oil is unquestionable. Keratomalacia was probably known to Wilde; the disease was described by physicians and ophthalmologists in the nineteenth century.62 However, the relationship between cod-liver oil, vitamin A, xerophthalmia, and keratomalacia could not have been known to Wilde; this conne-
